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(54) SEMICONDUCTOR ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the spread of 
the high density dislocation generated on the interface 
between a substrate and a growth layer to growth 
direction by a method wherein a cubic crystal distortion 
layer, having a substantial growth surface {111}, is 
provided between the growth substrate of a 
semiconductor element having an element part 
consisting of a hexagonal crystal semiconductor. 
SOLUTION: A cubic crystal type n-GaN layer 1 1 , having 
a growth surface, is formed on a sapphire substrate 10, 
and a distorted superlattice layer 12, on which an n-GaN 
layer and an n-HIGaN layer are alternately frown in 
critical film thickness or less, if formed thereon. An n- 
GaN layer 13, a clad layer 14, an active layer 15, a clad 

layer 16 and a contact layer 17 are successively grown thereon. Most of the dislocation of the 
high density generated by the lattice dismatching on the interface between the n-GaN layer 1 1 
and the sapphire substrate 10 is changed its propagation direction by the distorted 
superlattice layer 12, and the propagation to the growth direction of transposition of high 
density generated on the interface between the substrate and the growth layer can be 
suppressed. 
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■t> ls^3f>M»)g-C** I nGaNg7 lrt*±:^«:(£ 
t8-r€.$s(47 0«, Mci.>mx$>^n-GaNm\ SI'C 

T&.i><t. (1 1 1 ) fi£s®±-c-r-<o^4D-C'e-©(5 

i8:&|6)«:^A^.n> ^»efii7 0tti}ii!li*»^»)g|5*>6 
[0055] iMt/cJ: ^{c. *^B^©H4©HiS©}fJ 

© I n G a NJi 7 1 ^mitcCOX, W 1 ©IISS©ff5SS© 

Wi^tmm, rstt®©<afeasgg^b«:0sci*i-cif 
s. 

(l|HJ©m5©IUS©}fJS§) :*:||)5fe©)^Ji». *)1©M 

( 0 0 5 6 ] S 7 tt*l%BJ©l|5 ©3I»^«:^S*^ 
<*?R^^?:jifflL./cG a NIS#fe^1i«*U— tfS^g©f{lllS 
«fiS?:in-r*i®0f *0. 0 1 ilH-gU^tcWIil-lf-^ 

[0 0 5 7 ] C®GaN3S»fei|iS<*U— !fj^gtt> ^ 
ffitS^-)itCK;^.riE*aS!®A I Ga N17 2*ig:W/c 
fife. ®l®*Jfe)&®<!:|5lfi|K:1«fiS3nTt,»S, C©A 1 
GaNJi72«, n-GaNm UCtbb, d^fcl^ll-C 
*0> cntcJcO. 08«:in-rj:^«:ite(a*sSW. ?£14 
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(0058] S8 «*IUIS}B!j§<D4i^ft^^-«:tet,iriE 

r. ■?'be)M^l-C*l>n-GaNlgl iP^il.lJl'CB 
mti>^iinoa. j!»i/ct,»®-C*^>A l GaN)a7 2tC 
jSrrS<t. (Ill) 6!tBffi±rr'^»34ftD-C^©(K 

Si^a£(a7 0«*«ft:^^#isi5*>6 

[005 9] ±2L/£:J: 'i (c. *»?B©II 5 cMWM 

©A 1 G a NIB 7 2 *KWyt®-C. » 1 ©llifi©}^.«© 
Jfi^ilSI^. tgttJB©iSKfiilSS{b«:0iC<!:*i-C» 

[ 0 0 6 0 ] ±ies^sgfJSIcctet,»-c«. /n:^^ 
T 7S«> iLyj^mc a A s s«**©s®t 

<. S i C. Si. ZnO. ;^f^.Jl/. 

-h (NdGao, . HGO) mi:mmtbtcm^-ci> 
[0 06 1 ] tfc. ±ie^i. 1^2. ^4. m5(omm 

«© (0 0 0 1 ) ffl*s^SSDib-Cffll^6n-5*5. 

«0 (0 1 1- 2) ffil?©a<7 0ffl^ffll,^&Ci*5-C* 

[0062] 3 e>{c, ±f2SIISS}fJ^-C«, fflt&T-li 1 
2. 22. 42, lnGaN®71. AlGaNli72 

m>mLm^<ofc!i><Dm% m d ^sffi©ti^rsi 

B.«u/c*i. *i6H^«c©ti^ccpg6n^^)©r«i^ci^ 
m^\i { 1 1 2 } { 1 1 3 ) mm<D { 1 1 1 ) e*^ 

63 0S«rtlia©fflJ4**T5ffi-C*n«. iLUm. 

m^(Dt^'omvS)^ (111) fflt'©-r-<occj:^$E 

(4ttW?a)m«+^(c^lfC^ . C ©J: ^ Jjcli^*>*^?S 
©ffifflCcStiie. JSis, #IIJ6)f5S-C«ifgSM©^^ 

t (1 1 1 ) vmnutciiK {111} ©is^Tfc 

[0 06 3] 3 6tcSfc, ^:|feHji«, A^:/3B^BM^rW-f ^ 

tx€,fe©-C)tc<. *©aM*jSIRUj:i,»ffiilr«^tc^ 
[0 064] 

[B?g©5a!^] W±^l«OfcJ:^{c, 2^^?g{cJ:n«, 
/^:^s^©^^{*)i©Tg|5K (111) )SSS*wr^ 

ii:^^©*«(*)i«r^WrlK[4©fiSS53|fi] --©£»* 
W|-rS<J:^{Cb/c©-C. Sffi<!:fiSS)ii©Wffi-rf6^ 

aLJ&:l>J:^CcU-r. ^■T-©(iS14*iii«-C*S*^«: 



(6) ^mW-Q - 2 3 2 6 2 9 
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m 1 ] *^H,^©m 1 <Dmmmmic%i>mm'f-'S:m 

fflLJ^cG a N,^#fe*®(* L'-ifSg©StBS«»fi£«:^r 

[02] I5isite}i5sg©i}£«(*sg^^{ctei,»r«tefil[*s«wa 
[03] *^B^©®2©iim'ii{c^2>i|i«(*sK^-%ji 

ffltfcG a N?^Wfe^^«rU-1fSIS©«BS«eX*n^-r 

10 tBrSS. 

[04] *#EBj©|g3©lliiSjeSi(c[;&S*i!(*Si^4iiii 
fflU/cG a A s m^±mmLtcGaNm^^^mWl' 

[05] ^:|£B^©^4©||MJ^{C^.J>ifi^<*^^-^r® 
mUcG a N»»fe*^(*U— *f«g©SlBS«RS^/T;-r 

[06] mnmmm<o^fmf-icid\,^xn&ffimi-ih 

[as] lll«MJfJSI©^«:^^=-K:*jt>rlSfi![*5gW<b 
m9] E£*©G a N J^i^ii^^^:^^=•©m«Ji4^^T»T 

1 0 -1^7 T -( rs« (7N:^a^^) 

1 1 -pgaiSStlSn - G a Nl (ieS^PiffiS : *^ 1 0 

• ~1 O^oii-') 

30 1 2-Mffi^!^n-GaN/n-A IGaN^tS-?- 
H 

1 S-'JJl'-^tESn-GaNl 

1 4-'i';U-;'i£Mn -A l GaNi'7 -:' KH 

l5-'t>)lyM.m7> F-7'GaN?§tt® 

1 e ' -^^Jl'-vazlMp-A 1 GaNi'^ •> 

1 7 -'^'Jl'7l3;aip-GaN3>$i' H 

I 

1 9-nffll)^ 

2 0--!^7T-frS« (A^SS) 

40 2 1 -paffiiSSKSn - G a NJB (iBS^^S : j^J 1 0 

• -1 O^on-') 

2 2-pg!iifii£Sn-GaN/n- 1 nGaN^iBtS^ 
H 

2 3"'i;;l'">i£Sn-GaN® 

24-'t/Jl'->fi£Mn -A 1 Ga,., Ni'^f KH 

2 5 - -^7 ;U •>tJ^G a NtIcK D 

2 6-'5JU7i£SI n... Ga,., N^mS^=-#PrStt 

m 

21-^ JL- 7ii;MG a NjtH D jAfcH 
50 2 8- •••5;l/">atap-A 1 0.. Ga... Ni'7vK)l 



(7) 



-232629 



n 



GaAs (1 1 1) sffi mm&SLm) 

n -Ga N® 

n- I nGaN/n-A I GaNi 



29 
30 

3 1 
40 

4 1 
42 

4 3-'>>»U':^S^S[n -GaNIi 

4A "'^)l''^Sumn-A I GaNi^^ y K® 



* 45 
46 
47 
48 
49 
50 
5 1 
7 1 
72 
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t5;l/7Sz:3ap - A 1 GaNi^^'v F® 
';?Jl^7az;Sp-GaNn>5f^ h® 

pmmm 

pgffiJSStSl nGaN® 
NSifia2;^A 1 GaN® 



II] 



17^ 




-^70«5tt 



n-GoN 



-10 m 



_lln-GaNB 



«ttif*he>*L*« <n-G aN) /!y/t^,>/a (n - A I G a n) 



[@3] 



14] 



15] 




3' &1 ^y^^ 

^ 41' 
-20 




[06] 



TIInGoN- 




(8) 



!|$Ba^9-2 3 2 62 9 



72AlGafi- - 




7>K-7Gan SttS- 



n-6an8 



